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River Delivery System 
 
Evaluate the construction and operation cost of a pump system versus the development 
of a river check dam structure to facilitate gravity flow from the river. 
 
Identification of Existing Habitat Areas 
 
Evaluate existing habitat and vegetation along the eastern side of the lake to determine 
if portions can be stabilized or enhanced (Figures 8 and 9). Vegetation, ponded water, 
and saturated soils in these areas are likely caused by natural or artificial blockage of 
the agricultural drains in the area. Consider the potential for water quality issues 
(selenium) in these areas and the potential for impacts to desert pupfish.  
 
Design Criteria 
 
Determine process for assessing the value of engineering of projects with an emphasis 
on developing standards that compare project longevity against the costs of building 
and maintenance.  
 
Design-Year Storm 
 
Determine the appropriate design year storm and develop flood control measures to 
accommodate that flow. The evaluation may include the development of sacrificial 
berms, cutouts or armoring of the channel to pass large volumes of water from the river 
channel to the Sea.  
 
Channels 
 
Evaluate the potential for pipe systems instead of open channels for the distribution 
system. Evaluate size, structure and composition (lined vs. unlined) of the distribution 
system.  
 
Water Management Ponds 
 
Determine the final structure, size, and location of the water impoundment ponds. 
Determine sediment control system. Evaluate berm construction parameters (material, 
compaction etc.).  
 
Easement and Lease Protocols 
 
To the extent practical, develop standardized easement and lease agreements for IID 
parcels and other parcels that will be used for SSMP projects. 
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Develop Contingency Plan for Funding Shortfalls 
 
Develop a program to prioritize certain aspects of the Phase I Plan if funding is not 
available for the complete implementation. Considerations will include human health 
concerns, potential impacts to agricultural activities, and ecosystem management.   
 
Operation, Maintenance, and Monitoring 
 
Develop cost estimates for operation, maintenance, and monitoring activities associated 
with constructed facilities. The State will be responsible for implementing the operation, 
maintenance, and monitoring of the project. The DOI/CNRA MOU (Appendix 2) 
identifies federal funding for these activities for a ten-year period.  
 
Compatibility with IID Draft Water Transfer Habitat Conservation Plan 
 
The Phase I Plan will be developed to be compatible with the mitigation measures for 
desert pupfish, marsh birds, and other Salton Sea or drain species included in the draft 
Habitat Conservation Plan developed for the water transfer mitigation program.  
 
Compatibility with IID/JPA Water Transfer Air Quality Mitigation Program 
 
The State will coordinate with IID and their consulting team, ICAPCD, Water Transfer 
Joint Powers Authority, and South Coast Air Quality Management District (SCAQMD) to 
integrate compatible BACM pilot projects into Phase I of the SSMP. The State will 
coordinate with Water Transfer Joint Powers Authority partners to implement its air 
quality mitigation program. Efforts are underway to determine if accelerating portions of 
the air quality mitigation program are warranted. This coordination will be conducted 
through the existing Water Transfer Joint Powers Authority budget process and the 
existing mitigation development program for the water transfer.  
 
This process will follow the four-step air quality mitigation guidelines outlined in the QSA 
Water Transfer environmental documentation.  
 
Compatibility with Renewable Energy Projects 
 
With the notable exception of the Red Hill Bay project, the initial projects described for 
Phase I are either outside or at the edges of the Known Geothermal Resource Area 
(KGRA). However, the remainder of the Phase I projects are within this zone. The State 
will continue to coordinate with the geothermal developers, regulatory agencies, and 
land owners to design the SSMP projects to minimize or eliminate conflicts with 
renewable energy development. Currently, the Phase I design assumes access 
provisions will be accommodated by the existing drain outlet corridors spaced 
approximately every half mile along the southeast portion of the lake. This may change 
as development proceeds.  
 







 

Draft Salton Sea Management Plan  Page 15 
Phase I: Ten-Year Plan  March 2017 

SSMP shallow water habitat will contain areas of this habitat type along the shallower 
end of each pond. 
 
Mid- and Deep-Water Habitat 
 
The Audubon report described mid-water and deep-water as two different habitat types; 
they are combined here because it may be easier from a construction and management 
perspective to have both habitat types in one cell. The water depth in this habitat ranges 
from half a foot to more than 6 feet in depth. This type of habitat provides forage and 
refuge for fish and marine invertebrate populations. While there will be a considerable 
amount of mid- to deep-water habitat at the lake, the increases in salinity will likely 
render this habitat unsuitable for fish reproduction. 
 
The areas noted below are designed, or could be modified, to provide initial mid- and 
deep-water habitat. 
 
Species Conservation Habitat Project (SCH) 
 
SCH is specifically designed as fish and avian habitat and will have areas that are more 
than 6 feet deep to accommodate a sustainable fishery. The project is located to the 
immediate east of the New River on exposed playa. It will be supplied water from an 
adjacent mixing basin that receives agricultural return flow water from the New River 
and saline water from the Salton Sea.  
 
Torres- Martinez Wetland Project 
 
The Torres-Martinez project on the north end of the lake is a mid- and deep-water 
habitat that should be suitable for fish. This project and the SCH will be used to evaluate 
construction and operation techniques to inform later development of mid- to deep-
water habitat. 
 
Water Management Ponds 
 
The water management ponds included in the water backbone infrastructure may also 
serve as habitat for fish. These ponds will have berms that are six feet or less above the 
ground surface and likely will not impound water much higher than five feet above the 
ground surface. However, much of the material to build the berms will be excavated 
from the interior of the management pond and the total water depth will be deeper.  
 
Red Hill Bay 
 
While Red Hill Bay is generally considered shallow water habitat, there will be some 
areas of deeper water within the ponded areas. Additional evaluation is necessary to 
determine if these areas will sustain fish populations. 
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techniques may be used. The costs for this dust suppression technique have not been 
developed. The IID/Water Transfer Joint Power Authority air quality management team 
is currently monitoring groundwater elevations in a number of sites around the lake. 
 
Waterless 
 
The waterless dust suppression techniques may require an initial application of water, 
but generally do not dependent on periodic application of surface water. Some of these 
treatments cost less than some water-dependent treatments, but may require more 
operation and maintenance. Projected unit costs for these methods are noted below. 
These preliminary cost estimates will change as more information is developed. Some 
of these methods are currently under evaluation for longevity and efficacy in several 
areas around the Salton Sea. 
 

Table 4.  Projected Cost for Waterless Dust Suppression Techniques 

 
DUST SUPPRESSION  
METHOD

 COST 
 PER/ACRE 

Surface Roughening $400 
Moat and Row $14,000 
Suppressants/Surface Stabilizers $2,000 
Gravel Cover (2 inch) $36,000 
Gravel Cover (4 inch) $48,000 
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Projected Costs and Funding  
 

  

Project Costs 
 
Cost projections for the various components of the Phase I Plan have been developed 
with the best available information. Projected costs include planning and design costs 
that are concentrated  in the first years of the plan. The developed designs will be used 
throughout the 10-year implementation of the Phase I plan.  The estimates are based 
on developing habitat in all of the shaded areas (except for renewable energy access or 
other identified land uses). These projections will change as additional information 
becomes available on site logistics and on the actual costs of the initial projects. Costs 
for the Red Hill Bay project and the SCH are not included in the projected costs as they 
are funded under other sources.   
 
Appendix 3 includes a cost breakdown based on unit costs for each year.  Annual costs, 
constructed acreage and funding availability are summarized in the following table:  

Table 5.  Projected Annual Cost, Acres Constructed, 
 and Funding of SSMP Phase I 10-Year Plan 
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YEAR
NEWLY 

EXPOSED 
ACRES

PROPOSED
CONSTRUCTION

PROJECTED
TOTAL COST

AVAILABLE 
FUNDING 

BALANCE

2018 3,500 500 $10.0 M $10.0 M ($0.0) M
2019 4,200 1,300 $27.0 M $27.0 M ($0.0) M
2020 5,000 1,700 $35.5 M $35.5 M ($0.0) M
2021 5,600 3,500 $43.5 M $7.5 M ($36.0) M
2022 5,500 1,750 $33.5 M - ($33.5) M
2023 5,300 2,750 $35.5 M - ($35.5) M
2024 4,900 2,700 $34.0 M - ($34.0) M
2025 4,300 3,400 $42.5 M - ($42.5) M
2026 3,900 4,000 $47.5 M - ($47.5) M
2027 3,300 4,000 $37.5 M - ($37.5) M
2028 2,800 4 200 $36.5 M - ($36.5) M
TOTAL 48,300 29 800 $383.0 M $80.0 M ($303.0) M

Expenditure Reporting and Process Accountability 

CNRA will report each fiscal year on prior year expenditures made for SSMP 
implementation, availability of funds for future expenditures, and changes to the SSMP 
program. 
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Development of Planning Criteria for Additional Phases of the SSMP 
 
The State is committed to continuing the SSMP process and will also work with the 
SSMP Science Committee, other committees, and stakeholders to evaluate concepts 
for later phases of the SSMP. The evaluation will include a hydrologic analysis to 
estimate inflows to the lake and water quality concerns that might impact both the 
current and later phases of SSMP. Specific areas of concern for evaluation by the 
Science, Project, and Long Range Planning Committees include: 
 
Determine Habitat Functional Values 
 
State and federal wildlife agencies, Audubon, and other stakeholders, in cooperation 
with the Science Committee, will develop additional analysis to evaluate the carrying 
capacity of created habitat versus existing habitat.  
 
Determine Water Use 
 
There is no issue with water availability for the Phase I Plan. However, water demands 
for the later phases must be calculated and compared to the revised inflow models to 
determine water availability in the longer term. 
 
Salinity 
 
The Science Committee will work with the stakeholders to evaluate the impact of salinity 
on the various habitats at the Salton Sea. While a range of salinity has been established 
for the habitat areas, the Science Committee will evaluate that range to determine its 
effectiveness.  
 
Water Quality in Constructed Habitat 
 
The Science Committee will evaluate the potential water quality issues associated with 
the constructed habitat. The water quality parameters will include an evaluation of 
methods to control nutrient concentrations, metal concentrations, biological/chemical 
oxygen demand, and other water column constituents. The evaluation of various water 
quality treatments (treatment wetland cells, bioreactors, algal uptake, and chemical 
treatments) may also be evaluated.  
 
Selenium Management 
 
Currently, the management of selenium bioaccumulation is based on managing salinity 
to reduce or eliminate vegetation, thus interrupting, or at least restricting, the 
bioaccumulation pathway. The Science Committee will look at other potential methods 
that might be more effective in selenium management. 
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Development of Best Available Control Measures  
 
The State will work with IID and ICAPCD to integrate the development of BACM into the 
habitat design. 
 
Harbor and Ancillary Facilities 
 
Evaluate the potential for reconnecting, inundating, or treating harbors and boat docks 
along the east and west sides of the lake as part of the SSMP, and for reducing odor 
and vector issues. In some cases, this could include making the harbor functional for 
shallow draft boats. 
 
Water Import Projects 
 
Before consideration by the SSMP, the State will require that any water import project 
proposal include an engineering and logistic feasibility study conducted on behalf of the 
proponent by an accredited or licensed engineering, planning, or equivalent 
organization recognized by the State of California. The criteria for consideration of any 
such proposal will include the following requirements: (1) identify planning, 
development, construction, and operation costs, and (2) identify the funding source for 
each. Specifics on how the proposal would address salinity and other water quality 
concerns will also be required. Schedules detailing the phases and funding needs of 
each project must be provided. 
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Adaptive Management, Monitoring, and Contingency Planning 

Adaptive management will be fundamental to the success of the SSMP. The adaptive 
management program will include review by the SSMP Science Committee, the other 
SSMP committees and the Salton Sea stakeholders. The program relies heavily on the 
early development of projects (SCH, Red Hill Bay, and other areas) to test aspects of 
design, construction, and management. These early lessons learned will be valuable in 
the efficient and economic development of later phases of the SSMP.  

An adaptive monitoring program is under development and will be implemented by the 
State. It will include the identification of a fish stocking program for the SCH (and later 
habitat), development of a monitoring and management program for existing avian and 
fishery habitat, and a water quality monitoring program. It is anticipated that a draft of 
the plan will be available in 2017. Additionally, the California Department of Fish and 
Wildlife is in the process of evaluating a potential wider-scale monitoring program for the 
lake that could be combined with the current U.S. Bureau of Reclamation monitoring 
efforts and ongoing efforts of others. The monitoring program will be developed in 
compliance with the USGS guidelines for the Salton Sea monitoring and will utilize 
existing data to the extent practical.  

At this point, the Phase I Plan is not fully funded. The State will continue to monitor the 
existing and potential funding sources and measure those against the projected costs 
for the projects in the implementation plan. Adjustments may be required to the plan to 
maintain adequate dust suppression in some areas while delaying the construction of 
water infrastructure and habitat (the more costly components). The State will coordinate 
with the stakeholders as adjustments to the Phase I Plan are considered. 

The development of this contingency process will be evaluated starting in 2018 and will 
be done in two- to five-year increments over the course of the Phase I Plan. As part of 
the initial tasks undertaken in Phase I, a series of specific metrics will be developed to 
help assess funding opportunities and match them against projected costs for Phase I. 
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Conclusion 
 
As the Salton Sea shrinks for a variety of reasons, air quality in Riverside, Imperial, and 
surrounding counties suffers, because particulates small enough to be dangerous to 
human health are picked up by the wind from the exposed lakebed.  Huge populations 
of resident and migratory birds are at risk, too, especially the fish-eating birds that 
depend upon the tilapia that will no longer be able to survive in the Salton Sea if it grows 
increasingly salty.  Sustainable habitat and air quality management at the Salton Sea is 
critical for the protection of regional public and ecological health, as well as the 
management of a stable Colorado River supply for California.  
 
This draft Phase 1 Plan aims to protect public health and wildlife by focusing on the 
north and south ends of the sea where playa exposure is expected to be greatest and 
availability of agricultural return flows facilitate lowest cost habitat and air quality project 
development. The draft plan also includes a process for identifying management 
strategies for implementation in later phases. 
 
As inflows to the Salton Sea decline over the next decade, this 10-year draft plan aims 
to mitigate harm to communities and ecosystems.  The State is committed to leveraging 
resources, coordinating with a multitude of other agencies, engaging stakeholders, 
managing adaptively and learning as much as possible from the wildlife habitat and dust 
suppression projects now or soon to be underway. 
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Figure 2. Salton Sea Management Program - SCH Phase 2 (2018-2023) 























Table 3-2 

YEAR COST ACRES 

2018 $10.00 500 

2019 $27.00 1,300 

2020 $35.50 1,700 

2021 $43.50 3,500 

2022 $33.50 1,750 

2023 $35.50 2,750 

2024 $34.00 2,700 

2025 $42.50 3,400 

2026 $47.50 4,000 

2027 $37,50 4.000 

2028 $36.50 4,200 

TOTAL $383.00 29,300 

Table 3-3 

UNIT UNIT COST SOURCE 
Saline Pump Station (45 cfs) each $2,500,000 DWR/DOE (SCH) 

River Pump Station (75cCfs) each $1,250,000 DWR/DOE (SCH) 

Berm (Water Storage) foot $800 IID/DWR/DQE (SCH) 

Berm (Low Berm) foot $200 IID/DWR/DOE(SCH) 

HDPE Pipeline 
24 Inch foot $225 DWR/DOE (SCH) 

36 inch foot $300 DWR/DOE (SCH) 

Flow Control Structures each $100000 DWR/DOE (SCH) 

Outlets/Spillways each $50,000 DWR/DOE (SCH) 

River Crossing Structure each $25,000 DWR/DOE (SCH) 

A c c e s s Roads foot $150 DWR/DOE (SCH) 

Habitat Features 
Tall Island each $200,000 DWR/DOE (SCH) 

Loafing Island each $30,000 DWR/DOE (SCH) 

Small Island eacb $100000 DWR/DOE (SCH) 

Habitat Channel foot $10 DWR/DOE (SCH) 

Sheet Piles foot S200 DWR/DOE (SCH) 

Electrical Work $1.000,000 I ID -SCH 
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c I n ca ( ea), an c:odorh ic water-b<Jd is Cal ifomi • lar est l ·e d located in 
Imperial and Riverside Counties. The ea is the modem incarnation of Lake: uill , a 
prenistoric intermittent freshwate-r sea thst filled and evaporated multiple timc5 over thousands 
of years as the Colorado River {River) meandered on its del 'fling between emptying into 
tbe Ouff ofCalifomj r divenfo northwest, into the Salton Trough. 

In 1905 when the River flood flows breached an inad quatc diversion stro.cturc: (built y what 
was then the Califomia Development Company th full might o the River om.pti oCN:c again 
into the: &$in. After 2 years the Rivtt's c-0urse as en ineered back to the Gw4 and le behind 
was the alton ea. In 1924, certain specified lends neath the c:a v.-erc desi ted a dntin 
reservoir by Pre~ideruial Order. Where the would have evaporated 01Jce more, agricultural 
run ff from the Imperial and Coachella 11.Ueys (~ 'th water from the olorado River) and odler 
soUICc bllS maintained it elevation nd aJTeoted its compo ition over the lest oenrury. 

The ea loses appro ·mately one million acre-fee1 of water a year to evaporotlon. ly on, the 
accumulation of . and nutrients in the t.ennin lake. by its ustaining agricultural drain, e 
waters, were: acknowledged a,5 a challenge Lo the rw.un: viahili t of the a. From the strut, 
various studi were conduc1cd '° assess tbc issue, but no 00mprchen.sivc actions were en. 
Thirty or more species of span fish ·were stocked b the California Department of fish and Game 
between 1929 and 19 6, and soon the Sea , enjoying more ye y · itors than Yo emite 

ational Parle. After a p riod of devclopmen1al om and rc:cmiti nal oe at the Sea, 
series of storms heavy River water 1.1Se in 1977 and 197 8 caused widespread Jloodi and 
inund tion or seaside de elopmencs. and the properties were soo.n abandoned. 



for projects that would acknowledge the current and projected resource conditions at the Sea, the 
State established the Salton Sea Task Force, by order of the Governor o f California, in May 
2015. Through the work o f the Task Force, the State recognizes that immediate implementation 
of sustainable habitat and air quality management and mitigation at the Sea through a Salton Sea 
Management Program is critical for the protection o f regional air quality, natural resources at the 
sea, and the management of a stable River water supply for California. After meetings with key 
stakeholders, the Task Force identified acreage targets for wildlife habitat, mitigation, and other 
projects, and found that implementation of a successful Salton Sea Management Program 
depends on the following three principles: 1) strong Federal, State, and local partnerships; 
2) clear and achievable milestones with State-directed plans to achieve them; and 3) committed 
participation from all stakeholders who share the goals of protecting air quality, reducing habitat 
impacts, and maintaining a secure Colorado River Water Supply. These three principles are 
driving State-led decisionmaking on short, medium, and long term plans and projects, and 
require coordinating all available fiscal and technical resources to deliver them in an expedited 
manner. 

The United States and the State have significant and complementary interests regarding 
developmcnt and enhancement of activities that provide certainty to the Sea, anticipate changes 
in the Sea's elevation, water quality and associated regional environment, and recognize the 
multiple values and unique opportunities the Sea embodies in the face of a changing climate, 
resource constraints, and the need to build resiliency and certainty in affected Tribal and regional 
communities. 

n. P A R T I E S 

This Memorandum o f Understanding (MOU) is entered into by and between the United States 
through the Department of the Interior (DOI), and the State of California, through the California 
Natural Resources Agency (CNRA). and, hereafter referred to as "the Agencies," and wi l l 
become effective as o f the latest date shown below on the signature page. 

The Agencies recognize the unique role and interests o f tribal governments, including 
jurisdiction and decisionmaking, in the future of the Sea. The United States recognizes the 
United States' trust responsibility to all federally recognized Indian tribes and the duty to engage 
in meaningful govemment-to-government consultation prior to any action related to the Sea that 
impacts a tribe. Future activities to address conditions at the Sea must recognize Federal and 
State responsibilities to any affected tribes pursuant to applicable law (including settlement acts) 
and agreements, ensure protection of trust resources, and work in a spirit o f partnership with 
affected Indian tribes. 

Though not a party to this MOU, other Federal and State agencies, local governments and 
agencies, and non-profit, philanthropic, and academic institutions are recognized as potentially 
having jurisdiction, resources, decisionmaking roles, and common interests at the Sea, and wil l 
be essential to include for successful management activities and outcomes at the Sea. The 
Agencies wi l l coordinate and consult with all of these entities as appropriate to develop specific 
tasks, timelines, and form subsequent agreements to further future partnership at the Sea. 
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III. PURPOSE 

The Agencies enter into this MOU to ensure that long-term coordination between the Federal and 
State and Government wi l l be recognized as a priority and wi l l occur in order to facilitate prompt 
and informed decisionmaking regarding the natural and economic resources of the Sea. 

The Agencies recognize that the purpose of this coordination is to facilitate specific, incremental 
and sequential projects in a timely manner that improve upon air and water quality, existing 
obligations to Native American communities, fish and wildlife habitat, water security, resource 
management processes and decisionmaking economic opportunities, and collaboration of 
scientific research efforts. Coordinating limited resources wil l be necessary to achieve common 
goals that address the natural resources and regional interests associated with the Sea. 

IV. OBJECTIVES 

Recognizing the State's role as lead on Sea management, in line with the findings of the Salton 
Sea Task Force, and the United Slates' agreement through this MOU to support the goals and 
principles of the Salton Sea Management Program (SSMP), and in furtherance of the purpose of 
this MOU, the Agencies affirm their commitments to undertake the following objectives: 

A. In order to facilitate prompt decisionmaking, permitting accountability, and high-level 
coordination, the Agencies shall each identify at least one senior level policy official to
participate in a Salton Sea Working Group (SSWG) tasked with ensuring interagency 
continuity in Sea management efforts and overseeing the implementation of—and any 
necessary updates to—this MOU. 

 

B. The Agencies wi l l work together as they coordinate with affected Colorado River Basin 
States, tribes, and local governments regarding implementation o f this MOU. 

C. The Agencies recognize that the State has identified a goal o f 25,000 acres of wildlife 
habitat, air and water quality projects, and other projects as necessary to minimize human 
health and ecosystem impacts at the Sea in the mid-term (through 2025). See "Salton Sea 
Task Force - Agency Actions" Attachment 1. The Agencies acknowledge this goal as 
critical, and a common target to reasonably work toward. 

D. The Agencies wi l l undertake an analysis o f current Federal and State laws applicable to 
the Salton Sea to assess existing authorities, identify common objectives, explore 
opportunities to align authorities that benefit the purpose o f this M O U , and inform areas 
for further coordination. 

E. The Agencies wi l l perform a funding analysis that identifies all current Federal and State 
spending on programs, projects, and studies related to, potentially benefiting, or 
impacting the Sea. The analysis should also identify opportunities to better coordinate 
and match existing spending and programs, and provide a foundation for further 
discussions on the anticipated financial need to reach acreage goals and creative means to 
meet them. 
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2. The Parties wi l l comply with all applicable requirements of the Federal Clean Air Act 
and all implementing rules and regulations in connection with potential air qualify 
emissions from Salton Sea playa lands owned or managed by the Parties that are 
exposed as a result of decline in elevation of tlie Salton Sea. 

3. The State wil l adjust current targets for uir quality and habitat projects at the Salton 
Sea when hydrology modeling is completed to reflect updated anticipated rates of 
exposure. 

A. The Parties wi l l coordinate on opportunities for renewable energy and economic 
development in the Salton Sea area as part of the Pluise 1 -10 year plan 

Signatures 

For the Department of the Interior: 

Michael I . Connor 
Deputy Secretary 

Date 

For the Stale of California: 

Jojjn Laird 
Secretary-for Natural Resource* 

January 18. 2017 
Date 
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